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FOREWORD

I have had the privilege of going through this edition of
Mahavirach@rya’s Gamtasara-Samgraha, prepared with eritical
annctations and an introduction by Prof, L. C, Jain of the
Department of Mathematics, Govt. Science College, Jabalpur, under
the general editorship of the renowned oiientalists, Dr. A. N.
Upadhye and Dr, H, L, Jain,

Apart from the extreme care which the learned editor has
exercised in the choice of technjcal expressions and terminology in
Hindi throughout this edition, what struck me the most is his
gympathetic and erudite understanding of the highly intricate
inter actions among various schools of mathematical thought
that must have gone into the making of a background for a classic
like the Gamitasara-Samgraha, And this, I am sure, places the present
edition on a distinctly higher-than ever-attained plane of excellence.

I hail the appearance of this work of Prof L.C. Jain in the
world of learning,

T. PATI
JABALPUR Head of the Department of Mathematics
November 4, 1963 Unversity of Jabalpur
Ré&yz( 2]
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INTRODUCTORY

Aryabhata, the elder ( ¢, 510 A, D.), Brahmagupta ( ¢. 628 A.
D.), MabAavIracharya (¢, 830 A. D.) and Bhaskardcharya (. 1160
A. D ) are the most eminent mathematicisns of ancient India.

Mabavirich@rya, the anthor of the Ganitasara Samgraha, lived in
aperiod well-known, in the history of South Indis, for its prosperity,
political stability and academic fertility, He was a contemporary
and enjoyed the patronage of Nrpatunga, or Amoshavarsha ( 815-
877 A. D ) of the Rashirakiita dynasty, Nrpaturga was ruling at
Manyakheta, but his kingdom.extended far northwards, His capital
was a centre of learning. He was not only a mighty ruler, but also
a patron of poets and himself a man of literary aptitude and
attainments. A Kannada work, Kavirdjamarga, on poetics is
sttributed to him He was a great devotee of Jinasena (the author of
Adipur@ne and Parsvabhyudaya) whose ascetic practices and literary
gifts must have captivated his mimd. He soon became a pious
Jaina aud renounced the kingdom 1in preference to religious lafe as
mentioned by him in his Sanskrit work, the Prasnottara-ratnamala

and as graphically described by his contemporary MahavIracharya
in his Ganitasara Samgraha

Mahvliaichirya combines the discipline of seasoned
mathematician With the warm and vivid imagination of a creative
poet  He skilfully summarizes all the known mathematics of his
time into a perfect textbook which was used for centuries in the
whole of 3outhern India  He states rules clearly and precisely, He
simphfies and sharpens many processes, He generalises many &
theorem shedding light on new aspects by apt illustrations,
Gamitastea-Sumgraha 1s & veritable tieasury of problems many of
which are characterised by mathematical subtiety, postic beauty and
delicate hint of 1efind humour. qualities so rare in a mathematical

text ook, It is difficult to decide, in a textbook, what is old and
what is the original contribution of the author,



Here-is & brief survey of the contents of the book :

Chapter T opens with the salutation to Lord MahavIra, the
twentyfourth Tirthankara of the Jainas, who by his knowledge of the
science of the numbers illuminates the three worlds, This is follwed
by awarm and handsome tribute of gratitude paid to his royal patron,
Amoghavarsha, After this, comes the most enthusiastic and unique
banegyric ever bestowed on the science of Mathematics. Then we have
measures used, names of operations and numerals, Rules governing
the use of negative numbers are correctly stated; those regarding the
use of zero may be stated in modern notation thus :

ato=a; a X 0 =0; a-=0=a,

The last part is obviously wrong. As regards the square root
of a negative number, the author observes that since squares of
positive and negative numbers are positive, square root of a negative
number cannot exist.. Considering the limitations of his time,
Mahaviracharya could not have reached a more sensible conclusion,
We may note, in this context, that the necessary extension of the
concept of number which assimilates square roots of negative
numbers into the number system, was achieved as late as in 1797
by C. Wessel a Norwegian surveyor ( Bell’s ‘The Development
of Mathematics’ page 177 ),

Chapter II deals, in respect of integers, with operations of
multiplication, division, squaring and its invetse, cubing and its
inverse, arithmetic and geometric series,

Problem 11 17. In this problem, put down in order (from,the
unit’s place upwards) 1,1, 0,1,1,0,1 and 1, which ( figures sb
placed ) give the measure of a number and (then) if this number is
multiplied by 91, there results that necklace which is worthy of a
prince, The ‘Necklace’ referred to, may be displayed thus :

11011011 x 91—1002002001,
Two more ‘garlands worthy of a prince’ are : (I 11,16): °

333333666667 x 33 = 1100901100001};
and 752207 X73=11, 111}, 111,
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Chapters III and IV are devoted {0 elementary operations
with fractions, Mah@vIracharya has paid considerable a tention to
the problem of expression of a unit fraction as the sum of unit
fraction This problem has interested mathematicians from remote
antiquity ( Ahmes Papyrus 1650 B, C, ). Here are three relevant
problems ( I 75, 77, 78 ) set in modern notation.

1 1 1
(L) =3tg+gst + e + 5aa g
1 1 1 1
(2)) =gtz t " +(m=1)%3 T 0}’
1 _ i) ) L g eeses
(3) n "n(n+a.1)+(n+a,1) (n+a,1+a,2)+
+ Be.y
(n+a,+ag+ " +a, ,)(@+ta, +a,+ " +a,,)
+ 2
g, (n+a;+a,+-"+a,) .

Problem IV 4: One third of a herd of elephants and three times
the square root of the remaining part (of the herd) were seen on the
mountain slope; and in a lake was seen a male elephant along with
three female elephants, How many were the elephants there ?

Here is a sample of monkish humour |

Chapter V treats ‘Rule of Three’ and its generalised forms,

Chapter VI, Having created the arithmetical apparatus in the
earlier chapters, in this long chapter, MahavIracharya applies it to
solving many problems which one encounters in life such as money-
lending, number of combinations of given things, indeterminate
equations of first degree, ete,

Problem (VI 128%) : In relation to twelve ( numerically equal )
heaps of pomegranates which having been put together and combined
with five of those ( same fruits ) were distributed equally among 19
travellers. Give out the numerical measure of ( any ) one heap.

Problem ( VI 218 ) : The number of combinations of n different
things taken r at a time ig

n(n-1)(n-2)-(n-r+1) or n}

123 r ri(n-r){
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It is interesting to note that this general formula was discovered in
Europe as late as in 1634 by Herigone ( Smith’s History of
Mathematics Vol, II). We may also recall here that the number 7
which occurs in Saptabhargi provides a simple example in the
theory of Permutations and Oombinations, A layman can verify
that he can form seven and only seven different combinations of
three distinct objects. Jainas have been using mathematics freely in
their sacred literature from very remote anbiquity. The above
example supports this fact.

Problem ( VI 220 ):0 friend, tell me quickly how many
varieties there may be, owing to variation in combination of a
single-string mnecklace made up of diamonds, supphires, emeralds,
corals and pearls ?

Problem ( VI 287 ) : What is that quantity which when divided
by 7, ( then ) multiplied by 3, ( then ) squared, ( then ) inoreased by
5, ( then ) divided by 8/5, ( then ) halved and ( then ) reduced to its
square root, happens to be 59.

Note the sheer devilry of it |

In chapters VII and VIII problems on mensuration are treated.
Some of the formulas used are noted here :

(1) The Pythargorean formula for the sides of a right angled

triangle is a® =b? + ¢® where a is the hypotenuse,

(2). Area of A ABCis

\V/s(s-a)(8=b) (s—c) Where 2s8=a+b+o,

(3). The area and the diagonals of & quadrilateral ABCD are :
vV (5-2)(s—b)(s—c)(s—d ) where 2s=a+b+c+d;
\/( ac+bd) (ab+cd ) \/( ac+bd) (ad+be).

ad+be ab+cd

It is unfortunate that both Mahaviracharys and his predecessor
Brahmagupta made the common mistake of not mentioning the fact
that these formulas hold for ayclic quadrilaterals only.

(4). 7=38 or4/i0.

( 65 ). The circumference of an ellipse whose major and minor
axes are of lengths 2 a and 2 b is 4/ 242+ 16a* which reduces to
27ay/ 1~ % e® where e ir the eccentricity. It is difficult to imagine,




xiv

how Maha@viracharya ocould attain such a close approximation
without the help of the powerful tools available to us

Chapter IX {reats the so called “Shadow Problems.”

Raobahadur Rangacharya’s edition of Gamtasara-Samgraha with
English translation has been out of print for over thirty five years,
Thanks to the zeal and labours of Prof, L, C, Jain, the present
edition with Hindi{ translation goes some way to meet a long "felt
need, It 1s, however, felt that a new edition with English translation
by an experienced Mabhem&tlcmn who knows Sanskrit well is an

urgent need. - -

The writer is thankful to his learned friends Dr,, Hiralaljf
Jain and Dr, A. N, Upadhye for assigning to him the pleasa,nt task
of writing this foreword,

DuarwaR, October 1963 B. B. BAGI



EDITORIAL .

The work of Hindi translation of Ganitasara-Samgraha was
entrusted to me by Dr. H. L. Jain in 1951, soon after I had joined
the College of Science at Nagpur. It took nearly twelve years for
its publication. During this period, while in his contact, I became
interested in the study of mathematical contents of the old Pralrit
texts ( Dhavalg and Tiloyapannatti ) recently brought to light and
edited with Hindi translation by him, It was easy to mark out the
difference between the treatment in Gsnitasara Samgraha and the
mathematiocal contents of the Prakrit texts, The former is a work on
Indian logistics or Laukiki, a few portions of which could be useful
for the study of the latter which we may call Indian arithmetica.
Artha, in Prakrit texts, implies the measure of substance, field,
time and beings’ becomings in terms of monads. The Prakrit texts,
made known to the Hindi world by Dr. H. L. Jain and others, form
important sources of Indian arithmetica which throw light on the
darkest period of Indian history of mathematics, It is regretted
that certain articles of Dr. A. N, Singh on these topics arenot known
to historians of mathematics, for they were not published.-in
recognized mathematical magazines, A reference to these was made
by Sinvhal in an article on Dr, Singh in Ganita, Vol. 5, No, 2, (1954),

In the present work, I have based the translation mainly on
the English translation of Professor Rargacharya, taking liberty of
Hindi expressions and keeping his notes intact, In the introduction
I have tried to give a general observation on the history of
mathematics upto the time of Mahaviracharya, This is chiefly based
on Bell’'s Development of Mathematics and History of Hindu
Mathematics by Datta and Singh, Then T have given a specific
observation on the history of mathematics of the Pythagorean era.
!n this I have given relevant references of the works which form
important sources of Indian arithmetica, and have tried to correlate

cerbain similarities in Greek, Egyptian, Babylonian, Indian and
Chinese arithmetica etc, I have concluded thereinr that the

mathematics developed in the school of Vardhamane Mahavira
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isone of the connecting and missing links in the history of
Mathemadtics,

I have traced these developments in a systematic form in the
Jiva Tatva Pradip k& commentary on Gommatasara. It abounds in
symbolism for place value, logarithms, transfinite and finite cardinals,
sets and operators. One may be confused to see that asingle symbol
has been used 1n various texts to denote various measures or
operations. For example, zero asa circle stands fora negative
gign, for one sensed soul, for the agrihita stage of soul ( for a void ),
for filling up gaps, and for a place value. Sets are of varying,
oscillating and constant types, A kind of well ordering concept
seems to have been used in formation of sequences from the greatest
transfinite set. Comparability also plays an important role in the
treatment

Thus Mahaviracharya had before him, the works of his
predecessors, both in logistics and 1n arithmetica., He made a clear
remark in this connection, 1 verse 70, Chapter 1, for a study of Agama
for further details. Eis work contains other elementary descriptions
on series etc., found 1n details in Prakrit texts, referred above, It
seems that his acquaintance with proper infinities 1n which monads
alone played the role of division etc,, made him to think of division
by zero as a distribution in a logical way, If a sum is to be
distributed to none, the sum would remain unaffeced,

The first four appendices contain practically the same matter
as appeared in Rangacharya’s translation, The fifth appendix contains
new collation-material compiled at the instance of Dr H, L, Jain
from certain manuscripts from Karanja, In the sixth appendix it
has been thought useful to reproduce the preface of Professor
Rangacharya and introduction of Professor David Eugene Smith.

Thanks are due to Professor B, D. Dube for his kindness to
give valuable suggestions, Thanks are also due to the proprietor of
the Press for hig kind co-operation.

I am grateful to my Principal, Shri G. R. Inamdar, and to my
senior colleague, Prof, K, 8, Rathore, for their affectionate patronage.
My gratitude is also due to Prof S, B Gour for his close assistance,

JABALPUR, NOVEMBER 1963 L C JAIN
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far mEe ¥ ¥ mﬁma%w%@rmmmﬂﬁamaﬁmmqgaa%
S M1 @ e oma R, Fae adt 3w IRTR w aw @ swr Yafes amear
st g% TRl It F RAEEES oAty § S I gWT qBeng | Ty W H
FRar (Tge ), T ok wa fRly w7 & afg € |

aaara?rtmaaﬁﬁ%thmmﬁﬁmwﬁm@%m%mﬁﬁm%{r%iﬁ@rﬂ
(Babylon) & wma &a1 & m1a: Koo 8 qd F i@ g1 AT T TR T € |
o S § TR Bt e i 1 R A AP, wat (¥ ) iR Arawart #
3 T S THRIF U @S ¥ | 9% NI ¥ 7 aen % % ST @war &1 AR
Fi o1, TS fog 7% 4w (calendar) 5t eyraearsar St off | @ @ & SREIN =W
% 1 W figga g ( vernal equinox ) ¥ far a1 | 7% 7 SwElA AW 03 F
2 g ( Sumer ) qIRkAT & dver S8 | &84T & wra oo a9 GF G F A a9
oIk et & aRFE 3 | st 9 o w0 e SRS wT | 98 A R (&0 H AR
W)W,mﬁﬁwar(2oa?tarmzhxmagﬁ)mmwmmmlaaaﬁm
ST ST 8 R, ARl B RS & oMt Re, 2o ¥ & W g =@ & ma N
T BN | & RGBT g1 A 5 sud sudnh Rl i aear @We = R s wwa arl

Y ME: Rooo 3¢ gf Y iRy % MRA F gom & Rrara e T 9 &R
97 RO A A ) 72 A HaRiftw Ay SE@TFR Y, AT ATRE
FH 30 TF 41| T8 THR ST Yol 59 weaar ( functionality ) =t &R i |
Sg g 7R H Awig & Flew ok Syuf eftvm 98 ¥, | @il w1 ol e
fem w1 | ensrRe st qrnfs wegraf (terminology) ¥ SRR @ et +a=o

W A+ =9 F W ¥ wow o G, fHeEd SRR A= TAMF=— 3

TEH ;:—g%ujr FHIEW R g fren | AR oRomdt @ SR R Aa F AR F

ma (values ) A3+ 9t RN & M@ ¥FAE | SO @@ F ag @ Frn =t
Tl TR F dogdl Tt W dwwlng § fed ¥ )| oo el ¥ fam, sk gE
TG NS 2T THAMAT THFON Ik T F &4 31 go Hi Fa T\ 99 5 = A
T 7 ST, THR By, @Ak Brae oNR 1 Suwe Frerer s gw o, o akfy
o ! freafr 3 qieft o g At | S geY S e R ofR aedl e anensi
AT, oW TN Je oI o GAITET % AF avg e Ry T SerERul B Sy



BISIECH 3

=13 X | 7t 3 Yer T = T 917 BT €1 gum @) a8 B eigay o IO TS
Dt ¥ | gadt 7€ 5 ¥ @ (F9)2 = (@)2 + (3a10) °, 1 SN Ro, ¢8, LR AN 2o,
¢%, ¢ Sty § W gF 2| Al gg & afida e sz@l & Rrg, $Y, o
S Brgel F aUR Aol M GO gard” emgadt St € | g€ g ST | R
¥ gae aet % iy foee adi ekt |

WS UW Y AWM A M Ao IR F e el R 3w H =y | 38
RS (wqdl) =1 ffes 3 &1 & M vooo 39 43 § A Ru¢? 39 T a% F WiaT
N aupEt F e ¥ | IS N avg 9 3T F SAA B AR S A1 | T A
Ga: ¥y e af oF ¥ 98 ¥ ow fifies § q@ar ¥ REd 30 Ry o i A §, Al «
7 gd & 38% BT @ BHY 9 T | 3@ AR ¥ T) il ot Rske @ af
AT RN e @I T fw gilEa @ «F; FiE oF Q= R SNy geu
o, o7 gk 75Y gl (3w, A, RF M AMEl ) & R aga aeFar § @it 4 | i
1w Rt X apamawaaeR 98 O el fF fRds “een $ @ (papyri) &
qf3 Al Y ol B e WO ¥ S iR oI W &9 YeR gid @
el § | g7 ARt ( papy ri ) ar o i ¥ e Bl 481 & o akeo a8 o Y
Sl & O # G 1 I9W FW@ 3 | @ [ F saat Rl (hierogly-
phics ) # AT 5 840,000 H[T, Yoo,ooo%@ aiix 2,¥3R,000 FFR 3 s
T | T F A1 SN qIAeAuER W e1aaw R, W € wna-me ( place value )
Wa | EHIAE, SO o W R AFTT Paw e | PR T3 RN

2 . -
R weitw g wsfla far @ g, o Rl B — 0 &7 1 Ot F 9w § gl

ot a1 % | S Tt @A A e @ (Rhind papyrus) § = 4

Qe KE  gey G
aiﬁa%lanﬁe(Ahmes)%—;— Fag Al B (B TH AL T BFC 203
aF ) oda far §1 en® (a1 ¥ genEq: Rooo AN T ¥ TF Ha & ) fiwwmli ¥

~ ~ Ed
IEH 1 AT frea B, S onawe T AR B AT =00, W= F A g@ WA

$ amT | el Ol & 35X Te w0 3 R = Rafy 9 &7 (vule of false position)
w1 oswm B, @ f@ oA g A e} oF SWw F et @ ¥ o
wATguE (proportion) w17 it W, S NRNT REdww F1 TF 9@ IR T | w3 =
b
o I+gia aRfr M sqrE N &mﬁwﬁaﬁ%aﬁti'ﬁa B | Tt @ dm F
g Fag (K=y 1+ 3R WA i e o fean; ol s 9% el
wgell ( rope streb chers ) & &, ¥, 3 1 AN WAT 41 | AESIRS A9l F fagg &
el W R M wra: 2000 a9 0 oft PrEaE watd SHR W TF A 19% =% Sew
T F @ 3g B 9l & 1 @R 9 voo Hfie Sg § 9% 5@ wwdt (water gauges)
CF ¢ ¥ 8 | guq g% 1% 78 P S emce am YT Ak & g% engaw e



4 nitarEHaE

;a A1 | 59% R o ol 17 S@Edla ¥ 5 fma ufig e M & ofifs w=
AN gy gEr i, fre & A orgra wiime § akass § a1, RER @ %30 §
aret 3fg ( Moscow papyrus ) F o1EME F GEEi g% € | I9 HeM Ab@s X
SOy oF el a7 Rt B, foed o o emem O ww % ewfows w0 angad e
Sesa § 1l GHAT Y oA =38 (M +aya+ar ), wef o, g9, HU Iy OO
qa NS T AR W gl F Aw §, o I 3N st F=g ( vertbical
height ) & | 58 @ & §@1 & 3¢ko a0 & § | 50 & ¥ A% SFT A R
i ( method of exhaustion ), aftv ¢wdff &t & IR ( Cavelieri ) =t
“arfyrsat @t A (method of indivisibles) fafea ® | 319 &% ag wiwr (limit)
%1 figred § 3R 9 ¥ 219%© %oq ( integral calculus )| za@r fafud &l
e w9 ( generalised form ) anffdm 3 @@ @ Yoo W@ e
%) il = Freadt 0 39 o T T o T 9g @ |

firg % 79 A TRTE ¥ THW T ARG T UEER TRS yHeEErR & a fe
w (g ) g, O SO gm Geo IV G T vaq Yen AR WHT afw F
AT IR TR TR R Y AP S feeisad ke W @
2C 35w a1 (&1 & e Roo 79 @ ¢ 4R A6 0F ¢ S gw ) YA B W R A
& anETRa fra, Bk Mk geelt A o abm T weie B | YR ¥ e
¥ e g8 e 33 N oAl B Jew A7 AR sl @WiEE € 7 FE sl @i
3 3 T F MUK ¥ grvg & gt SNt | g wiegar & R SaH @9 AR
s “anrT onaky 99 (tension) M1 wwif Y wrAEAl F ITlkT TS UG
(ratios) W dfiT-siaviet ¥ frlar? 3 Ava & a1l 5% Wl v & &ft wlie ¥ 1
=R T RGN 4/ uRATar N gawrar, &R g “REN densd
%\ St g F Ay § fem freer | oS Rag Bk /T 8 arafs g o @
FEl = g oo Free, oaung w1 fera Bwen, o fafe el w9
Faers, AR RY T F9e N Fh F T T nHEl FAH JaelE | A% g
g w7 ( figurate ) d@n¥ o9 9 ol % g 9 gaam R gd 1 W,
sl derall A1 TR TIRRIEAT WIARE § e W 9¢ IR freear § 5 ona
e arEd ¥ B ¥ | ke S eng ¥ oS F enwed S ot mAr swar ®
FreraT § 12 & oo TR Fawh AN (Zeno—vey -3y ¢ &t o) F =X swEwEt
( paradoxes ) ¥ wfidly s Ft s ¥ wRsFd F@ F1 yar@ aReRa g € |
7o frara 791 ( Budous—ga § voo W ¥ 344 7% ) § omwd w1 R el
e ¥ s Paed & g3 @) R e, ao1 o Rdwo H qreafis d@n vl
system of real numbers ) =\ @ R | GTT: T REET F AN W R
fify ofk SAd= F a1g AgFOTOT W ST AT | FM T R g@m MW F
i oy R | R (S & R At g § ek @ ) § oty Ranred
@ AR Al B R B | SER J@mfe B g qeft | g ek i it



ESIEE) =8
(arithmetica) =Y saaRaq fran, @ar WRemg T ® {397 R | 19 we ke
o gfpe & AiFT afig F S AW MAtE Yawie B AewT § GegH T Fanl
A% YA SR F AW o1 T, N W ga) afg Dyl wEem €1
TgafER dE Y R AW gd ¥ 2R A oF aw i | R AR AR SRR
( hydrostatios ) % afiafrardl ®1 o7 9IS, IGFS FST F AGAT  SAT &N
AT g W amTRRE $7as (equiangular spiral “p=ag”) F WA W@
dias go7 Foq ( differential caloulus ) =1 wye &7 & sw B | T Ry,
Iu Rvan A w1 5dw qe, w9, A5, N G, wluan § ma e, ARETeT
( hyperboloid ) =nf} %t wiwa vt & fFar | 3% & go B AR AT ¥ adtHl
§ foar w17 @ ewisfag N sgslea war m f T Sinx dx; of “(ax+x?) dx,

o

1% f9g 9% wasas ( paraboloid ) ¥ de w e fawed
0y %% W Yaaw SR §, o s@ W awm A W AW,

o0
AfdE g% IREE F omER, wwug fwer | 3€ AR ¥ 2 (Y) -
8]

=)

=9

fad 59 qeq @ syl feay oy f5 &l (Y)" | 5§ WHI oS W i

— OO
NIRRT F @y ST S S & m;r 7a QL aed 98] B vanq 3w (Descartes)
AR A U SR # aE | R v, (S ¥ e I @) Rewww
( Hipparchus ) ¥ ug}f =it afvad a1 Yewiig g fregn fear | god s« Jtad &
HfrEg & 28 df @ § Syex § qfada fre | wer Sar ¥ 0 3@ (89, Re0 351)
J Bras w1 Qo et & Ry Featle fam R

A=[m(m—m)(m~m)(m—m)ﬁ
Yoqg (Pappus) ¥ e §eft ¥ v mgEy @ @ | 3@} IR
( ellipsoid ) sn® 1 fyr ( focus ), frgar ( directrix ) & gl = = fran afkt
36 TER FrRevslg Yo § dgeed) % Y awie Gme edfiE ) w1 enam gwe
e | s sqdt sl =1 ww o S, AR EES oA ¥ (aftuAm & wg
e ) a1 R (rgaa) H Freed § & g @S | g 2 we § e
( Diophantus ) & wHmala, ¥ IR 7 =T TS, THIFA W A |
fis M0 w1 A RwE aw ST EE Y WA@Y, WA veo af o
g% Yo ( Marathon ) =ik St agigall ¥ @ Wi 7 W@ T W AR I
5&f %l At | 38 FoT Fiea ¢ W@ R gg afw ma W@ ¥ ma gen A
T, gae o BWfttsar ( Phoenicia ) & |
e T F T 3 ARG F (39§ 0@ 3000 A9 @ F ) 39 @I § g
fay o) =t ) § fred ¥ | oW T & Wiwg §T ¥ A a4 8, Tel 9 afew wRa
A AR @, @A, A, G NE gell B YA T W H % S T @ A |



6 G RSIERSE i

AT & DA aN QAR W SIF WA TaRm I m W RE R
TR A5 SR B ZW % O ik R T €W, | SA% Tl "9 W
aR RS 3917 A€ B Jar | 36 ¥ oft @ N s wr w9 ¥ Rek 3@ T
‘Ziem @@ (M1 Rooo—"ooc Fo go ) F wififw AR T aw@ A ¥ &, TH
AR sad i, @i, fewie ok SffwT N Few o Rl 6 ¥

S 41 &R Bl @rdt Al & ST ar § fF ael BA, So & @ aRgw
H aE Enfl, oI Eryaa: 9% qieS Areh Geaell F eqfysh go W | sEm AfRd
oo § e germ Rada f | el B st a0 @ of gor o e ¥ aged
 YRem AR g (ma cootoo S0 go ) Fafim At W ¥, TF @ A
TF TG TNER A 7O WA FEAFA § | W, e@=g?, el g oW ||
o gy W Rl g it a1 w9 {ewe T1e & § aqam@arm, g9 oa P A
Tl HFﬂ?EUT w1 ST St 41 | 3w gl A @9 mgag AgEE), GAlRAg e
Fads ( trapezium ) % ayeR R A, REH NERK 3o, GHA W ¥W XY W AR
(m)aq:;q.zs(unlts)u?|%re&a;%sr€€rquaamﬁmra%waamamaﬁ
R F F1 FreRad AT 18 T § ¢ _

aazzx(“q;” z‘)=%ax*“:?‘°+q,

il QB I =]u + 4,

_ q
T -i\/e+ o7 |
aE AR IR (F—¢ ) @ w7 a1 A B I W oS, @ AT ¥ AT

R, A =4/ 77T ST T 50 TER T IS BT yow, g ¥ a0t € 1 T=2¥

3 ~ et ha S . ¥ [
¥~ TS THA A mraeq:rm%aﬁ%la‘eﬁmiﬁma(araq&ﬁ%enaﬂwﬁ

) = %ﬂ%aﬂa’%ﬁﬁ[ﬁ“ﬁ——(ﬁﬁr%ﬁ ) w]aﬂmﬁmmm ST

T ® | % R, et g $ sifgia (undetermined ) mﬁm +t aigat
RAENTSTAMT AT AT ¢ g
F 4@ =T (F, @, T A W § );
H 4R =2 (F IR 7 e ¥ );
od, oF +I@+EM+Ig=9q
T+ @+T + =5
TS 918, TF ST H S 91 4 Igq SRR AT ST G0 R T
Y 47 F IR R IF A gaaT % B dudia S s wdlg Sar 21 g dg
FORE: FIFR F SR § ot SW ¥, T3 T owrr % sqram, FE T gE g o €

% IR 510 MW ¥WE g0 TRE ‘@@ famm a9 2o, (smaarz
fomme qftwg ), s 9, ofw s-u, (9208 ) 5

, Y &, @, 7 R g o ¥ |




T

Yzir SRR T T I % OR q% F v 71, REd g R A, R ACWE, R TR A
o $¢30 STERTS AT G B R IR A | CF A T IR TR TF & F Y4 fofe
ol | 3 g % o Do uuR, a9 SR, Jeuaf ofR R W dd
¥ e S aftea frerear efag S R |

fitver 3 ( Weber ) ¥ -waqiger @ waly 49, e fw & amq <o
it Tt F SrnEd & R & W A€t g, A TES I SR A eww aneand
TR T TR =T qi=a &an @ |

. @ voo 78 7d % v R afia geaR gom | @ o ad Rigrd SR

Y Rrgrea B 7 | ffa & il § fre g%, T Q1 et qar fisEiE o
gadl SR g1 FF0T | 4 Y, 97 RS F WiKdhq a0 F AR Lo A7 | & Aw
20 % 2R AT 20° TF & TR A AT A T A, 9 URT § oWF  Gevaal 1Al
T AT | S & Koo Y UF F & IBA % MR geAredi F Al W Do F S
e % aEa g A | §41 § oo a9 qF F g ogAw @ F ()P aw A @ M
SYENT € G 41 | TGN WE Y IR IR FAT 31 91 | SE A-AA HW [ gan
aq TS & IR CUAST I W) GIT ! foaer & o dhawn e B3 o |

R0 SRR B ST fivre T (a1 ¥ Roo N g ?) M =G G ¥ DL H
T 21 $Or % 3o aRdl g A (I Wa W ggs & A ) A9 ot | fefua
oE DA 3§ oF IR F AW REr T T | e e Fowd W oSeAm g ¥
29 NI AR MT-A Ghadl g/, A & aft snishat g gy A iR &
R T g ¥ SIaH AR M T ) 7€ onft a% sma T ¥ Ay enA-aa i W=
SergIar w9 Rer-fdy agar wR-Aves a1 | @iftars qar gude-wrse gAml ¥ g
fiRaa frar i ® 76 78 w8 Roo o go % v wraed # wa A | @ w9 el
% ¥ 1 mfiaad fofaa go@ 4Ry o FT TR F T 9T T | 70 98 SovE Bl
AFRAF el alar & 5 Yo @i F g i N RiYest & oft wem anawm ¥
¥ R0 W YR FI NE WA-AIT SK F STAW I T | F A G0 S Roo
¥ ¥ Koo ¥ AR F AA 0 B T

SO H R el § s afrg aifaw edwe g § gT | s e oRk® i,
us, AR, 9K IR Yame a9 & sy ¥ o aruga sefed 8 | dnE eegd et

P INT T & AfFHR & G F &y & Encyclopaedis Britannics,
vol. 23, p. 947, ( 1929 ) gy sfwfew 3@ ey

t sra-are ddaa & @9a § At (Neugebauer) #1 siftaa sty g,
“It seem to me rather plausible to explain the decimal place value notation asag
modification of the sexagesimal place yalue notation with which the Hindus became
familiar through Hellenistic astronomy.”—The exact Sciences in Antiquity, Provi-
denco ( 1957 ), p. 189.



8 GGl tech oy

AT AR H Naw T TR IT TR Y T DA T B A @7 gdt W aR
TEUFR 9 G % ARG ST B IR gy WA frar | gt &t ant B Rk
FaerE, goft 9 oRFy Aifm MR @, SMaen F ol @ dwfiE ST ¥ whww
fFar | e ¥ afig g g # i, Rl AR Yamie % gy & sl
T B o WR T WA Y| e IR 9w, TAwS, PAORR, s
e T, 29 9 STt AR al w1 are, A Bl W gree ok eFmR a1 W
Rl B eren A 9 AR, T TNFW FCF W, TBE, O F g wma R
A, g5 =BT adwol N T @ F fam, dadi o1 gfrms S1a% =1 frem, o
2% From w1 s BT | SN W 9P T @iEa, SA W 4esa qatg B ¥
B HT 179 7 |

aiadl @t ¥ affig w5 weigAa e aege €0 g | 2 A F d99 me
@z % afiarena § e Bdtgq: ora A0S, Wwe gfuee, fF omeR, O,
SPrl, s am el i iwnlia w1 qAw R, o 32 A § wnEs senet F
fran fra®, aifrda (indeterminate) aHtwwll | w1d i, @R @ 99 & Prammkr
w g A | e+ =9, (Fevagakgama ) ¥ afds adiwwl =
e oft duer X B | 58 et 1 AW 4E § GfaT (Peleian) arffswm g @@
¥ 9% R gt SRS N & iwieha Rerdl W T a1 =
g & eggeR, T8 AbE, ST IR, FR 78R, FHtaw =R, i, s@
FIER N w1 fd=w ft Frarwmar ¥

% g AN § gooart A S F Agar IoE adr R ff g ¥ I wwa
qaw & ®FET ¥ gfrere 991 A9F § 1 @1 83 § Fraw geeg | & sigard s
arren W EN 2 & A dnfsw Qe 9w 1)1 &9 s34 # gaes (Damascus) g frer
I T & &3 ¥ Swaew ( gTHed ) WAl w14 | IR 99 9Ag fAEghE St gweeT
ag it wrar | fae & afuar # B9 qeR Sedt § SR W ARG T9M@1 741 300 TG
T FrSarTr vy e ST Qw § qFN, WEY I gyaat B ¢ qakdl aF agw |
geht e § ¥ WA Rt sl qut e @ @EhE @ gl 3 S | 9l § seanig
( Abbasid ) w@twrel & wfuwe § 09 ¥ A G o FF ove ¥ 1jue
q% @1, dix@a § sndxar ( Cordova ) ubtw #t qifgs TR (the intelle-
ctual queen of the west ) 71 | g@ wawe # fmm ¥ wEA-HTA & graeq &
Encyolopaedia Britannica # frmfsfias ssd@ §—The muslim ocivilization, parti-
cularly as represented at Baghdad, c 800.c 1000, developed a type of mathe-
matics which combined the characteristic features of the Greek and Hindu treat-
ment of the science. Eastern faith in astrology and skill in number met with Western
faith in philosophy and skill in geometry, and the Baghdad scholars, absorbing
each, produced text books In general algebra, elementary number, astronomy

and trigonometry which, through the efforts of Latin translators, gave new life to
mathematics in Europe’'—vol. 15, p 84, ( 1929 )




FRAEAr 9

o ofe® 5 on ofm & aifve N 9l Agrdind & g9 & ngfig =, o o
T O g enwiTd W oA & 1 AgduEd F enga: EEEH, gaRe 9erER
@ X S R gevad: Rdfw o F IgE A oft Tuda o el g e
egere g9 &) vaer THE A% g S & 9 e e Far | ag damer @
g 397 3 &) TR S e 37 gakr Al TR TEE § ok v ¥ AseRr ¥ @
T o Feed affi A4t &, @t B 3qga B R | wve syadmAwEm fow v @ Ay
¥ qiwg afig ¥ =1fuRa afi F T Feaier @ s § e o £ G
SUANT 7 el 3 evegg Yg duaa: SO W awfws makadt § xafed € war
qaR @ g€ 5 Gearsll W SeAW AR = w4 % A udtw S¥aar o7 gedt
sqeey § 1] 8%, X A Aol affig eeaiiia ufl a5 ¥ 1 j4E § SEH & IR oo @
wag dt T gER srmaa Aga egos (logarithm ) #t gaq 3w, s
fsHRE go 9 @) & ‘AT ARV oF ‘g 60 @ 9 ¥ | e, swea ulded =
v, Gy fewd B R ff ol d gr e FF ma@ guRig ¥ st oz
Yawfa w1 @ §, akieed (Yoo §; oo ! SRl wER) W R qunsht ¥ o
YT R v At (Tro TUIE I G SR, TGF ¥ ) §F awEmw §@r g F oy
spmafi, R, WRem, Pufifcss, 9w fm, Smehenk § & Sgug mad o
SeoE HEag €| 5 Q1 9ot & BReRes aeay sl § ¥ g5 ¥ ¥ efdarg & gl
i R =1 a9, S9en A, ©Re &t | ga%e Feed Bt /el ao, ey, gay
ug N § Gy, TITRT B AR, AT TN GHYT TIFS A JNFRA 1 wUaw
T§ Sq% yael ¥ 99 e o |

7@ uF gt fogra 9 § o aftm w1 snaw R v R, B g et
R da gwr § A oy ¥ | Sfw afg F evew § wduan g w qg
i aRdag @S U7 @y 23R H gafeE g | AsvENiad W 9g & enary O
s Aasifs e & Asaql g g | ER AR R 38 e W R % wma ¥ gt
FRMA RSN G I Naw, FTNF FRA| WaR < &, ofim & Ram
R AGR § U oHT g7 O v, 99 % suda W § aewg oIk wiewt ¥ gng &

t ga% frege fra & oY feafefaa ¥ Ifked—

Singh, A. N., History of Mathematios in Indis from Jain Sources; The Jain
Antiquary Vol. XV, No. IL. ( 1949 ), pp. 46-563, Vol. XVI, No. II, (1950)
pp. 54-G9.

I 3faa—
(1) el J, RSETUR w afw, gwEw ¥ (SRDETonsidTE ),
srerge ( 9a4e ) |
R) deww, 9d @l (WweEr), ad gR WE g Sivarer, s
( sw1a 99 Sl =& )
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A7 NIV B ST P wHE AWy T g0 | AU =397 @wg F 395G
apfead ¥ ad ¥ WK, QEas] anad F wF F 9 g9r R, T ww 83, A
(ellipse) %1 =% frsret aur qpae iR Rda aiFw ok # gex &0 & wEa 9 |
% U9 ¥ TR ¥ 3T 9 T oI e aftrs ¥, W 9% anaidt ¥ gy waR e
T G ORS, WA H RS M wIY e da T wed ¥ %
fgg ¥ 999 aRS ¥R =S 7} R g w1 aeeyd 53 fan | B den ¥
e % o, Sweiv fear R 9w 359 510 R 9F ) gzedt 4 T 1 RE et
= ¥R I fo@r a1 98 gARE F € 5 99 IO Tigell B D o+ g9 afedl |
Ao sEar ¥ gEf feafe @ w0 | w1 o wa aRkdA § faRa e,
gl A A @ gwy <At A & 99 @i ®, by fRogw & ftew §

e )
e - =
2 ¥ se1 & @ gk ( finite ) @ ¥ 1

TEE YA, MAT &R ¥ JW ¢ % SIS Wl F THRI W E | %
RS R T U TF I AWM F R RIS IH A | € v wE 7% T B
Red Ry § W AW aney e ¥ ¥ kv ww, anEa: ¢ e d=
TR W R W | @ e wae N A @ F e s G,
WA niast § FEw I “au eaid F Y fran | 99 @i J amezae Im i
R T T T | A TR aE, 990, 9, T SN Weel H ST S @A &
AR R F@d g3t & 753 Rear rn ¥ | 99t den 91 gl & T SFAER F warEl
w1 ST T B | A, 30R2 e F R 7, o1, s, aufy fwn R

daFR { 9w 2 N 9wa @ w1 waw TR wafueRs GRS
SuafE QUAdE! F) g RS frar s €1 Rt G gt O At G
g % A0 T % R F Ry 3o faw sl R 1 A Fow e AR €
for aER § @t ) 7% 7R ¥ g3t 9 3o =Y % g frm Ry W ¥ | s PR
% oat ¥ wmar (3¢ ) ¥ Ry 0¥ a7 § gy seqr € 5 Ay R Fafsfer asatm

( identity ) =i =t
] 9§ T A+T+5+... 3 3 ]
i S . S, + g 373 + 3T
g € % T+T+%+... e, (+3)° = ?

+ 3 o1+ 7%, EIU WER € S°% qHasl @Rt g Rar v | AgER § 19§
T AR §F 1 g Frar, R g fam W saer © F—

(A+T+F+T+...... )2 =32 R (F+THTF e
+337 (F+F++ ..., Y+ (a+F+T+...... )2, T |

SR N g RAN QU Wl @ 3 dny % W ee At o Rl &
fran F1 ST el & e qataen gl €, wlE o ¥ ok MY
T EXT A1 | e § 9% fray e safia ¥ sww § s w@, ®ifE e e &
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g Wiy W gR N | Tee gkl § 1@ ges, dletw wihw % :qu‘s}
aifirfg fear aian ¥ |

TER % Al qon wreatE ARy # % Read ST e R [WH
gy i §. &, Yo M engfn ¥—

“The rule of signs became common in India after thelr restate-
ment by Mahavira in the ninth century....The early history of comp-
plex numbers is much like that of negatives,a record of blind mani-
pulations, unrelieved by any serious attempt at interpretation or
understanding. The first clear recognition of imaginaries was Maha-
vira’s extremely intelligent remark in the ninth century that, in the
nature of things, a negative number has no square root, He had
mathematical insight enough to leave the matter there, and not to
proceed to meaningless manipulations of unintelligible symbols.” }

o% AR dawt § =nu=iza (generallized) vl a5 wHhawray et
F g T > g BY §, o amrw arwa a1® guad e efimwl B ge fRar ¥
AT A Faiafimu F o &1

wel Srelited & 0, 7 g9IE ¥ arra?tur Brgs g, a8t agdR ¥ 7, T gy
JFT AT 9 AT I T | AT ¢ H 1Y, R0, 2333 df maredt # A / fy W
0 (37) B JF @t gEug TEAO N OE F@ F 0, A F 4+ @ =1 Y IW
™ EAF Y dtw far &Y B gum @ g <% = & s ad §, it
A/ —q¥% A 4/ 32 —q= IRAT ( rational ) a1 g% ¢t  @wI, §T ABF TN
3% @ 7 g1 W19 | e faw a8 AT W ¥ | wg Of, a1g § 320 §, 3 ( Pisa )
% 78t Wz ( Leonardo Fibonacei ) & 2Rex §eft §f iR & &t w8 | g9
Ay msgngm ety T

sedd R Hodk AFf ¥ w3 ¥ w1 dowe fwen 3 Y Feafefag
a1 R R— v/ (@—w) (@ —an) @ —m) (a1 —a) F&i &, R ¥ ek
W, @ A1, o1 gl % A9 ¥ | W AT 9 9% T 9gdst % o Siw swar ¥
T TR, fan Bus § 8w F oy § fag By« §)

% 3FeW, 7@ Myt ur, 99w Wy |
1 Development of Mathematics,pp. 173,176 '1945)
Iaqg‘malﬁﬂ% FET N GHA § B e ¥ e & Rt @ q"rgm
§ foww fear | oF wm At s (FEduw analysis ) & f¥=w s §,
aﬁ?q,m A Ry Rl @ N A Y amms ¥ Y fraw, R Y R
W R AR A slwal, AgEt ¥ @y BR, o, goe ok YRas adeo
( Pellian equation ) ¥ 1
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ARIRI oI A R F gl U1 o7 AFG AW BEar F @y ¥ e
T3 g =1 Prefofea g com § ¢

e res For example, all of these writers treat of the areas of
polygons, but Mahaviracarya is the only oneto make any point of
those that are reentrant. All of them touch upon ares of a segment
of a circle, but all give different rules. The so called janya operation
is akin to work found in Brahmagupta and yet none of the problems
is the same. The shadow problems, primitive cases of trigonometry
and gnomonics, suggest a similarity among these three great writers,
and yet those of Mahaviracarya are much better than the one to be
found in either Brahmgupta or Bhasker, and no question is dupli-
cated,”

eI g1 gy ¥ Ry SAfT @@ du ) T e SR R aenad
ety satfe”t S ¥ew do SfEx weh A g A R | opnft ow w@E X gy mAm
e 78 1 &% § |

A ReIE 1 Sugw G- oeR &9 gwa: & 9, 98 F “Develop-
ment of Mathematics?, afk frufergyw g5 a1 svamaw fag &, “History
of Hindu Mathematics” aps 94} w1 a9 ¥ R ) g F awmea &
anft &% 28y el A€ e a=i ¥ |

T glyere w0 G FadEA

3 & AR T SREE F oigad FIS ¥ MR W H GIE w1 59 He
¥, PRy g &R e § eaw ARed, ok aa i aehT geme: afe
¥ o afy eng | @ g eEE Rudl F ANk ¥ ovyayd nAw R S |
e S REamad oo ANE S s # R BT =1 @ ara § dtdw
gt & g § qfefi g M@ T ] o B T A R enwlig WA §F T
Yoo o WA @, WA a}el § e W ogda afd ¥ ogg b R
& weed B s odq e ¥ @ gAeT @ d9 S oaw, 5 oSeabe %
g WERd TRAIfaE 99, SYRT § uwEar 9 RfE Y €% ) ©F @R FAAd
Fonre g ghvke afer % ey S g dea FEg ¥ gE e W AW F TR

% Introduotion to English Translation & Notes of w"mwaw g5 by M. Renga-
charya, ( 1912 ).
T wedts gradls, @ o

I <= % aeerafras waret & D F X ol ot Iegw ey w8 g b
(& W, Y g2 TN fre aw & 9 o ¥ wega fear B



TEAr B

3 g OF = a1eT ST ar &, 9af aed ¥ “gelt & & T s & St el <
¥ IR o F @ i

“grifiy ge e, gy SaT @ A |
N T g o@g, W A w oy |2

¥ qReRa SR aft Rrara N sgin ¥ aaead 1 ma g% Rerd 3@ ¥ 1 T
AT Y frgma R uRae F e W gem F1 IF AR enEa TN fag
SN | =9 gl B eIy et ¥ %Y nerdar o0k Rend w1 A ¥, W g awem
71 Y 5 gy ok oifdenr % ae1 Ry F gear Sex B iRy 3 o § R Y @ E,
alie zo e ¥ S anat WG D § ast angar §9 uRae fwdiga ¥ ow §
AT TRl s R R e § ow adt § aRERa @i F  zfiew it
AEE a¢f B s, Bed e we w1 A o\ oty gar @wifis g dar v

AR & ghigre ¥ o Q@ s@ ¥ fov gn RAORE W owaw 94
ST | 58 WA 97 T fag ¥ apghs uhg ¥, -
“Like many others of the sages in that Kingdom ( Egypt ), he

was carried captive to Babylon, where he conversed with the Persian

and Chaldean Magi; and travelled as far as India, and visited the
Gymnosophists.”

IO ¥4 @4 u9q fra 3w § sdma medk W mei ¥ givew w wwe
T | A (&vo £, ) 3R ABMNw, A #1 wAw frg § ¥zR% g0 (Saitic Period)
REI-% X% &Rt o3 § genn W | 7@ ana firm § g (Khufu) w1t Rgreat 4t <t ga-
SRy g% 9w (Rl ¥ sea % a1 “armr eivwR Aema®’ gd—Horus em akhet &
R qar) fisn (Giza) % Resw (Sphinx) ¥ agewfeg ot | 5% % grey Fadt
HT AT T % 39 qumf 29 8 &, g R&oo T e 9l qAT W ofd o SwaT S R F
% Rl St & der for an | e o s @t Sl el 1S 31 § Reww @
Rite gad ®R) w7 & qarsh o 3@t § | Fed g R O W Avainfie @ § O Ree
% Frelt a1 s gwearaand ¥ @ ( Horem—~akhet-Kheperi~Ra-Atum 1420~
1441 B, C.), sif¥a #ft ( Seshepankh ), fog ( Sinuhe ), sk & ¥ | €= Resw
7 3 mre 557 Aw, gReEE ¥ maraew, fe 3 oanam ¥ gy, wte o aar @
gfewom 5 7 ¥ 1 el ( Ptolemaic ) =@l ¥ # 1o uf A A7 age 5w
FASTH 1AL T St F A Ay suify § Bl frar € “And Horus of Edfu
transformed himself into lion which had the face of a man, and
which was crowned with the Triple Crown (*).,»} @rmEa: <& ¥ Usdar sye

(&t 0T Kee—4ER 1) =t HEET Tl @ ( Inventory Stela ) & &if%g og

s Enoyclopedia Americansa, vol, 23, p. 47, ( 1944)
t Salem Hossan : Tne sphinx, p, 80, Cairo ( 1949 )
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AfEan F 490N FEqE W AWTH o g REFE W e A awra naraﬂz *
T TAT Y TEIAT THS FRAT ST ST ¢ ¢

“......The plans of the Image of Hor-em-akhet were brought
in order to bring to revision the sayings of the disposition of the
Image of the very Redoubtadle... ........He came to make a tour,
in order to see the thunderbolt, which stands in the Place of the
Sycamore, so named because of a great sycamore, whose branches
were struck when the Lord of Heaven descended upon the place of
Hor-em-akhet, and also this image retracing the erasure according
to the above mentioned disposition, which is written...... of all the
animals killed at Rostaw. It is a table for the vases full of these
animals which, except for the thighs, wWere eaten near these 7 gods,
demanding...... (The God gave ) the thought in- his heart, of a
written-decree on the side of this Sphinx, in an hour of the night (*).
The figure of this God, being cut in stone, is solid, and will exlst to
eternity, having always its face regarding the orient.”s \

TS D@ F @ AN O G T w3 s ¥ v ¥ S 5% T A g
Al el § | Freaar AR F AN F o g ¥ g3 a1 w1 S sRERY a9
a fFr §, “In Egypt there are hospitals for superannusted cats, and
the most loathsome insects are regarded with tenderness;...... )
gt A flY od awad g ¥ AT @A A a7 §, “Chastity, abstinence
from animal food, ablutions, long and mysterious ceremonies of
preparations’ of initiation, were the most prominent features of
worship......;..” } . S

5% @y Affs e & fese w1 w@o J3Rs = ( Saitic Period') E
T o FRF W H TR W Y| N I, e e T ¥ oag ¥ AL
the time when this stela was inscribed, there was a- great revival of
the worship of the Apis bull at Memphis, and that animal may also
have been venerated in the Qiza district at least during the Saitic
Period and later............. »

TEF H19: 300 AT SWIT F1 SEIT AHWET T | 7e7 Yl o fkddee
AT 00,7, F FW 300 . 4, 7% = we ¥+tg ( Hellenism ) 7 ¥ |
T @7 RFaRan g For oI BEm o1 3 war ¥ | wh sRY W s it ¢ |

* The Sphinx, pp. 222-224, ( 1949 ), ’
T W. E. H, Lecky, History of European Morals, Vol. I,, pp 289, 325 ( 1899)
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@ B W sFeR fee da1E, | wE v sy ( astronomy ) T
NEFAT WA ¥ |

fya & mafed palg & gafEd ¥ w0 @Er § @A R AT W AT X
gl ¥ i@ A oA Bl @ fslt 1 wea e O | 59 IER F ST W 39 de-
it & FrEle F@ w1 enar FEF aarar s @war € | Al @ il f R '
w7 @ FwRe G| e A onfifr ¥ 3o v w9 ey ® €1, | gmiE
o 95 390 9gw AFNE §t @ | na gu 4 A, 737 5 wlea @R w5 G ga,
i 7% aiftT SDRY g1 oIk IBeT A ol ART ¥ 9g7 7S W@

qei iy AR I W AfoeEs el W g /A1 78 aF Sew R
TR, Al wgr S 9HAT 3

(2 )a%wmzﬁﬁmmm a3 e ﬁmqw(anﬁa T H 2900 g 0F ) F
Moy sikeng T egmw (7 ) F1 @9 (F)? a9 38K, AT TAT § |#

% a8t mia AREFErAT ¥ 7@ 7FR Sfsfa Rear %,

“giy frdt 39 F oW T AR SuS aAg e g gar 9 9,

QA A= "g\‘:f@fﬂ%”

T CF GO AT 4/ %0 §, S GaHeT ¥ & 9 a% s w0 § ma dar ¥
T 9l gyw 3 RT oo § eR AT ¥ saRa sRefeg fen ¥ 1)

(R Gnem 9gde F duwe Freew ¥ gl s sww g gl | mened,
=28k, R AR Hgan ¥ | 30U @l & eaRa g7 w1 swE@w B % 4R @
wgde I e e e ¥ R R ) g ey gen Fad AR F (wwEe @
¥ teo gy qd FT) MA PR IX

()@ 7w oF U A AW ¥l eraer SA8 wd eR anélqﬁmaﬁ
¥ mg & oRafg aRfy ol eqe it oud (ratio) T3 H 3R mg a1 T | + =@

RN z:f?z 3‘%1% o st ) R T sRefea ax “ad few IP-......2 T 7 @
O I ME QAT R |-

(v) @ (Rope) frmm & Rty Avdl = few wa1 ¥ 9z s R o=
maﬁr%%ﬁ\%mﬁ'awga a7 gast o g, onf & e A £ 1 4 Fee

% J.L. Coolidge : A History of Geometrical Methods, p. 11, (1940).

T et @R, mar e |

I vl yqu gw, S fagea WISH, W R, BRUOT R, o e

@ fa. g. 8-Yo, uv |

X GIERTH, YEaF v, WA 3, } A |

+T. Health, Groek Mathematics, vol. L., p. 125, (192I).

- QEERW, g, ¥, T, ®o, AT 1% |

} seisiy {9, Rt quaisht @1 afvw@, @egy, o ok-ted, ((13ug )|
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AER, fE & 4N, AW F oo w ST F TU TR Y, MY wy A
MEETA IS FEBR A | LT T AT L FRI T waTFIM e vy ad
I WS HQ F, AN SE MA@ w o wa A, ) 98 ¥ ) goa s @
% ek & fwin § At gaps ST R TR TR 3 |

(v) fra ¥ f5qfie =& w1 oo (duplatio) 3t 2<% uhkar (mediatio)
g+ Fe & gafed @ | fadt gaa § ARENRaT 9% J Sww § saw, =ik q@
T vegErm] Sy dAt § AR grad ¥ )| G S oRom B g9 Yot § e
vaet S ¥ fga w9 § Aed fyem ¥ 1| 9% A @ (aba) wRaew uft wow it
IR ) gfT wE € | F2 (false) Rafr % Ml gdw sgdiv=ad & aftmer 9ag §
@ Foud ¥

(8) 1 AER T &R (I Twviga: 9% gufoaa)) F gavwe e § fad
9% R afeg gt w1 IBw fear § 1 X .

Iq1 ARG § IRET @0 IR o & R fFa wan w1 9R 9GS BB H
o, STF T NITST RN WG F GRS T FO, AN TN TR F @l F @l
ARG F for IRy 7@ T | 575 7 s soT w Aergy {3k &
aflem ¥ qn, aff, A qar o agag AR gemell ¥ dgw AR & W
Wy fffa fer w1 O | RO F omeR A O | SR St a1 e
&7 ( emblem ) AIFA ¥ | Wy H frgy AR g IaAT e T iR F e od
suw! firg # s, ( @is ) afaa =1 oFq q SEn an | € @war § & g6 SR
eI ot el § 5@ ansW W swwW frm 1+ fM A mw vev W g
ftitea M S ongfn M Ot Afse F o s Rea PR 0 & @@ 3 ARk R
TR R Dt ¥ | 59 AR § a9d ofys ‘TR $ anar F uF W ar| g8 fae
it ot 5 95 TR | (W Lo FR farms) wam # siwsg ( Gr. Phoinix ) gt
S &q ¥ gez R ¥ oNdR wy A1 1Y mrT Rraget ¥ AU IT 9t Koo AT Goo I
A @ F AR e Rar garE] @ 5 9E ¥ gemar €, R et ft we 6 fwe
%X ST SIA1 § | T9 9FR 98 AW H YAF, a7 ST, TN w9 ( paragon )
@ AT A ¥ | ag Few Y Y RErd M AR R Oed 5A9 Qar T, ser
To F quat sareredl § figg wx gin ar Sae g A ¥

RS ¥ Wy ¥ fegd anar A N aqmREn % afaw W W e T
AR AT YA ST F geqn e S geqaa: f5ke w1 Tetraotys ® &t
AT AT TG w5 (IZFFAN) T | 39 5w B &0 T s i (@R wrie)

+ B. L, van der Waerden, Science Awakening, Holland, p. 6, Eng. trans, (1945)
1 Ibid, p. 18,

] wzgema, go @, it sEatEe |

X B. L. Waerden, Science Awakeuing, pp. 34,36.

+ The Encyoclopedia Awericana, p 40, vol. 23, ( 1944 ).

% L. B 8 Edwards, The Pyramids of Egypt, ( Pelican ), p. 21, ( 1947 ).
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ARy 1 ofF JIAT ST, S Aeaar B G99 afy, Ny § T @l =< g S
% | 98 5g J9n0 @lias & aF N ) @y w g gsewn § anfaa A1 efag ar ®
= Riglea ) wegar ¥ ewar oo ol ¥ g fwlefar serol § oft ehve
it §—
A@Ige ae ghEEnE e gad, |
qelg 7 daed mw W gEie N
U 9% F 59 (99T B O I8 T T—
T 95T gEed TAEka Jaa: |
JuETEE: w9 @Rl AEeER i

T aifiona 9 Brafefes s § fefa fa — .
TRy afishrierargRase |
SR @9 FAi WeT argEa a4r 1]

MRETd Rug g sl & A afs TR Nada & | amiy 51 G
“peeasd B OgAP AT, qAT GE F G AAGS T IRET TIRENR § O B T R
qiiE SR | S FS a‘r, AT oA 8, W S SWT Aad  gearel 9 enata
Fgdt fa ¥ ous § @ YR | W ff, S A e W ¥ R, T
USIETERI 39 @[y Sd1F gem & @gR an gf%{ A F By HE{H mEtT
dfeandifee F 4Ry ¥ Mbe sdis A o0 wmasr ¥ wille =& 51 87 afgars
TS GAEE FHE W A T |

@ OER § g Wi B B d Wm (o) r wwr war ¥, Rewr Odew

‘amign w@ ( place of ascension ) frar st R | ag fd=w :R ww fma
fogs fadt & feg adi R, qofl ST T R, fRfyeddt (texts ) ¥
50 TFR §1 o0 § ¥ Yoo () & R o Qi ot v ¥ arfs ag w@iew ag
g% 1”() 3% Raw 7 390 T e § @ geled @1, wE RN, wiikar ot
YfeT § +ft gafea ar &1 ons ARE N gAd Trvaa: T ¥g Ffag o w8 o | g
qA fgua @1 ok R ( Sippar ) & U WaT F AW ‘S5 @R F Qi qgD
a1 | 9 @Al F1 oy gufed AREE T, S g we & RPe g & sawm o gen k)
fireht e e % ergER GrEa: 7 OF ARG 0 T, e wd, “ag ) 2@ (us)
¥ (dtan) Sag sar ¥ fess RIE, fireg fife (@ ) & oRw 51 Aas T | ey et

78l %8 @94 % RSqewR § g ensmwr A (gt § G g8 =1 o §
a:af‘aa T

R sHATANAL MAr 8-

T adl, v-12

I a@s B-3w

0 The Pyramids of Egypt, pp. 236, 237.
o Qle o Yo}
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g1 i % Afg ol ovaey, oo IeT N AT MT ¥ oA t 5@
g%R 3, =g (Neugebauer), 2, 333 (Becker), uzsmzat (Reidemeister)
mai fmAt A 9w Yew A9l esleee § are T 19 Hid: Rooo 39 g
TN ¥ e A 2, ag 3 SwE aw A ¥ MO ¥ iR R
R Y0 w1 Al R e sia S

TR TER @ e gwss § B fwmbes a@i R omfe 5@ F1 ogae
o Bee—

g— 3 IR fAAMRE S Afeq N o N Sw mwn A w7 g SN fege
fire, fafe w9 & garh, san R |

— Mty 5af # o arey, A A SR =M gag sIR w9 ¥ Al e
71 | 58 SR afg R-9R cgat aw A Rwrar 51 @ w165 0 )

T4 gy § qIgEd 1 na € f afe shew 3 gasa ¥ fakfe od @
FAITIAF 7 THA NI—

( 2) sl =1 wmea TRigre, fed @ S9e QR R 2R 9@ vaa fuin
fen (architecture ), first ( technology ), =i R agY a% % ud (fdE) &
fawat # amfie e 9 |

(R) gsafys ok armfis @t |

( ?) =afera wfs =i sawt Saw w14 |

afe &9 ¥ @ad Aeey snaRyg W) G A ¥, Fawr s 6t q@
afe ¥ BEE B s @ qv wgEE @ awar ) 9t ¥ el weiy an
[AEF TS A1 92 A5 W 9g § | IO YR W a5t eusdl W ¥@w au
oFd WA R g A W wmal § | ged Re af B ARw F gl
wis gR w1 TReE aoEd vess af oA ¥ e @ik & @il el
giarfedl (gfefeT ) ¥t R @ oefr & gl AR @R (2oge ) R
AT qAT SEH AEA AT H TN W &g FS R A9WF vahy & @mg A i}
wifs® ogfy ¥ Rufy vt qdsi w1 Sodw Y Qan W, weg SeR w§ QA
g 8K &o ¥ yafidl, aur 8,0,30, 3 8,30, F qdtAl F @ T W]

ARAN T ZAA SART F T N F AR W TOAT: LI A FAAE
( Freudenthal ) % g = anda e B2

“Freudenthal’s hypothesis reduces therefore to the following:
Before becoming subject to the Greek influence, the Hindus had &
versified, positional system, arranged decimally and starting with

+ Science Awakening, p, 5

1 Science Awakenmg p 39 s

I & A omg ¥ wifes Tofts ghr swam § wif af o, Rral g #
TEeT gHIT wmym ‘=’ fasfyw fFar war ar | OF Struik. D. J., A concise History of
Mathematics, Dover, ( 1048 )



~
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el 19, *

r‘l

the Jowest units. They had the digits 1-9 and similar symbols for, 10, .. .
20,.... Along with Greek astronomy, the Hindus became acquainted
with the Sexagesimal system and the zero, They amalgamated this po-
sitional system with their own; to their own Brahmin digits 1-9, they
adjoined the Greek O and they adopted the Greek-Babylonian order,

It is quite possible that things went in this way. Thisdetracts
in no way from the honour due to the Hindus; it is they who deve-
loped the most perfect notation for numbers, known to us.”s

QT F IF GndA, TN Ffelad aegle o ot enaiRa dia g €

“In this manner Buddha continues through 23 stages, Accord-
ing to an arithmetic book, lco.ti is a hundred times one hundred
thousand ( sata sata sahassa ), so that the largest number mentioned
by Buddha is 107, 10%° =10%%, But in most arithmetics, these same
words ayuta and niyuta have other values, viz. 10* and 105,

But Buddha has not yet reached the end : This is only the
first, series, he says. Beyond this there are 8 other series.

It is clear that these numerals were never used for actual
counting or for calculations, They are pure fantasies which, like
Indian iowers, were constructed in stages to dazzling heights”y

%9 @9 7 g W fredt w1 e Ridaensdt ok & sAmaan, gz denm
9EF 3 A SR EFa war wed 1 fPgeest F AN gl B Aew §
@l geal § & fF wds, Dow 0y sl amt &t 9§ R, sa¥ somar @
TAg AR YA gitew wgfy A ¥ @y ), 9 mwEnn ¥ oaaga ¥ gdla
@ T 5 S ¥ wdw af gd, aniEa: geAM AgER we ¥ @ agar O
sigt & guend, anorA iR ¥ dew wew ¥ T sftad) deael ¥ de@q,
T SR W awgE@EAr g Wl | @ SNTWHEM F RASK % miwd uwm
TR A IR W AWF Q WM | I RWF A FA Swy o
WA F MR W eARERd gulE vefr awaEr ot e, s SR @ ey @)
¥ 7 9T B enFISER AT v € | S 6 g AN B g ¥ MR
Fgtelk WA Y 299 AgER F N H A % adt § wma § f5oed ae
QAT S a1 & 7§01 § W@ Yoo a7 koo 3T @ F Aw A gmifdl il aratdy
¥ agiT wgiT gl | A 33° wWimgiefia oafs vl @, aw T 5w F gmg 9}
ST F1 AT B, WS AR F AR B gT 9% Afvw ek F R @ s
T ¥, A e & melia afig 941 § Reg a8 @ ® | 3o 8 s €, 8 ge o

* Scienco Awakening, pp 36, 57.
1 Ibid, p. 52.
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( = aamw, Logarithm ) afyt Rreres anf 59 anfssr g0 § =t &k
seftedl @dt T € | 1@ yER “enaeyemar, SR W ST Y, F MUK W g9 I
grTEAT Wt 9% QA € 5 35T agre B A ¥ oAk sgafilt aw ennet sl
afga s 9= % ohE =t gfd =@ & qarg otaeg f Y a¥ )

gaedl g ARSI F Slaga W SvAW @R A9 BRI TRY We W
JISAN AT I¥ FRA1 & | IRET § ggot F s@SwmT W QA aEaga wve o go
g aER 9 ¥ o § fifie g€ gdld QAT 1% vER o go uco
# Asgweasw {1 (&g ) ( Nebuchadnezzar IT 605-662 B, C,) % usasi®
a% el R BT ¥ Saf qar e ok adt ¥ sew ¥ saw el ¥ | 599 va
TR H1@ § AT F FFE Faam fred € | Jsgrea W F@FT § ch A W qA §
A gd o MuUTT BAPSHR T my wE wEw Foawed F Ow, AR F i
dgEgaaR & Wt & o IRy ¥ afw Quer @Ak P R e
SN AT € | ¥ 9 5@ TR ¥

“From his insoriptions we gather that Nebuchadrezzar was &
man of peculiarly religious character”.t

“His peaceful energies were devoted to building magnificent
pelaces and temples and herein he excelled”.}

g SYGW B g¥ 7AW A€F ¥, R oNuR W en arg R AT w1 aAm
rerdk & i ¥ wmltag gaeinw & @vey gaor @F | 3% geey ¥ aRd kg &k
1 qofewt 4 AT % Brev ok =g gure ¥ gemr aryaa: svAR frg € | aph
T STTSY Gl F MR W e argeel} goar o ©y omrd guf ¥ 4 |

ReT ¥ 39w ¥ Reha Seabe F enveaa % By § 25w Bar war @
% ST ¥ ST QIR qeE eI oft, Ry G ok Rl St g st @t o, &K
I GEFEREAIIEE TS F ST T off | €9 IR S T U @ SWd o @i
R 9 THlE & 7w WA/ I N | g% Raw (43 )R N Afg @t
wTfiets geum, nraR YEel ¥ Sqaug sEma ¥ amed, RAdeE ara, B ek
TSR TgET F1 AT AR H AT e o @ Saivd WA ¥ 91| Seieed §
AR w1 dweT W el Dar ¥ | 7g 75 g9 W ARG N 9H AR @ T 0T F

4 dewe ¥ wddefe § ot A goa, ¥y, Fe A wT 1 9 el Far g
11 srrar SsgFeisw Of Encyclopaedia Britanmoa, vol 16, p 184 (1956 ).
It 3. wifvamy, wan g o e, €, as (134R ), Weadl &1 Jww, wrda

FTRts el 2. 99 { 9343 ), Qo Times of Indja,"19-3-1935

T Encyclopaedia Britannica, Vol 16, p 185, ( 1956 ),
iJ. B. Bury & others, The Cambridge Ancient History, P 216, Vol I1IJ,
1 (954 )
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93 w @, a1 T § Gy @X § wei oF 90 W, @ WEH A FE wAT
37 % | Sudw AR A eF Ed aat F Yed ¥, weg Rlvew ¥ Q) avd oF ey
# 3@ 33 &—
(2 ) Rrow-qut & g sfdsmm § wma tco o 8¢t § B ¥ g Sfiam oK Wy
% o fred T 35T gL ¥ WAl A/ o T MIR R T G R0 A
o feat & | shar & Rva ¥ fege o € 9,
da=n/o () - (T -am )| % wait, afend sfieet %

2
AR W RG0o o 0§ (2) TRy T aed W ¥ | s w ;W A 2 0 g @
<1 o1 957 ARG F @19 F oN19R W 29 §F 1 oW Sugw YA v ¥ | wav
aea 3 a1 T |, T B AT 4/ o 3 F oMER W T N T F oA ¥ 1]

(R) R8T X A s RS e | R N st 1R e R
Y, ag o w0 AT am g ¥ Rrram ¥, wmAr aRoREE s S S
frean ¥ R wafea afts AR § ¥ oF 7g Bfy ff It H Dies §0 § anfcga
B &, ag of f=roha ¥ e

(1) TifRw ogfy &1 oy e Afjew AT AT ¥ ) Ko M AR IT F
FRU 757 B T ¥ | 7% qgf Ry ¥ ARy w7 & eng 0¥ go ¥ | e qunsd
I F OF [ TREAT o AT F AT ¥ ) §o, AAFL Ro/¢00 TWH G H TF YuTES
@ 2 | g o ot Ifea ok A9 § aewrery @R § auyEa: guigs R ewd €

319 §H AT ¥ 999 QA €| I, Fredke, sfow o § afyr frgrea, ¢ 92 &6
fia, o m fEan (g9 99t % s § Gnomon & Polos ), 3= aik a8t =i aifqat
I da@ET, ey gardt & ergar A ¥ 1| weg ag @9 mAg F fAORE w1 T,
gl [ANw Wy o1 of sy R R AT WO, @R B FA T 159y
grag Al 6 S qwrg FAORE ¥ A eftv amg S ¥ | 9eg &F fAOE ¥ e
F1 3 SR SEaER ¥ w9 N TaEa ¥ ) 9% R ¥ gn gdaan oo Frachal
AR qeq qISH F GrgE I@AT T |

(2) g7 & “@a WA ¥ ¥ AT gum @, F5F Qeg § oy s@av @,

“Sayings such as the celebrated Delphic “Know thyself” were
ascribed to them”f

(R)edoen & Rea ¥ Ao e 7 Nfva e @, 8% fvad q@a =@
N qg FAT §—

_ “Herodotus reports ( see p. 84 ) that, during the battle on the
Halys, day was suddenly turned into night and that Thales had pre-

1 J. L. Coolidge : A History of Geometrical Methods, pp. 6, 7 ( 1940 ).
* Q2 WeWW §., }, 7, ¥-3% |
T Scionce Awakening, p. 85
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dicted this event to the Delians for that year, According to Diogenes
Laertius, Xenophanes voiced his admiration of Thales for this pre-
diction, Thus, besides Herodotus, we have the older witness Xenopha-
nes for this accomplishment, At present it is generally agreed that
this event refers to the solar eclipse of 585 B, C.

How wasit possible for Thales, who according to all our sources,
is the first Greek astronomer, to predict a solar .eclipse ? Such a
feat requires the experience of more than forty years, no matter how
one proceeds, It is not possible for one man alone to gather this ex-
perience, But Thales had no Greek predecessors, The conclusion is
inescapable that he must have drawnupon the experience of Oriental
astronomers. s

(3 ) A& = Teaa: e aifed (2) & Fakfen safda v WA gg 3,
foms for sav swafy anfX X 1 @@ o

(&) 79 = U9 U GHEAIRGT FGT ° |

() @q Rarg Bras & anerda Aw @ney ( similar ) 9 T |

(8 ) Z9E ¥ oEER, SOR 9 Qi @1 5 QY awe el B afed @
I H FAT 713 & | Al |

(¥ )P % we § @ o) AfReT w0 afig gama & g @ 1

(4 ) feh-3Afree ( Neo-Platonist ) tiga (Proclus, 412-4856 A.D,)q
e = saiffy & ameg § o S8 far ¥,

Pythagorus, who came after him, transformed this science into
a free form of education; he examined this discipline from its first
principles and he endeavoured to study the propositions, without
concrete representation, by purely logical thinking. He also dis-
covered the theory of irrationals ( or of proportions ) and the con-
struction of the cosmic solids ( i, e, of the regular polyhedra )i

S9d%w fatn § gdta Siar ¥ 5 sty ofk sifyeshig amall, g d @ we
el 30 ¥ oW, qeAey § SEeIlEd %, a% W ARG we sragw F fvg 5]
TS | gay g ad, (% sw et ¥ g7 famAl #1 wnEa fean Qw, wiRe Hr ma
%, Theft f9g 7 ok @17 e A1 @R @nE Satg adf Sar | S a@, ey
¥ gwias sdta €t ¥, g “affig g afaiRa ad & emr w1 Sww wwae’ et

*Ibid p, 86
1 Ibd.p 89
I Thid p. 90,
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Dt ¥ | 2% 5 g 1 7€ AreA RANRE F a0 AR A Aadk F A4 § wal aw
geTaT @ § ¢

(2 ) e oatg D ¥, f S8 ¥ g3 ((keiKoo 1) 98 @@ B F yAw A
¥ &3 gr A¥0@ ¥ RWS gef ¥ @m B fRifew Bl & (a lot of knowledge
without intellect )& aRfyig s =, S7% P =1 wwig se% s S J 99
% ofy ( afe ¥g ), REE T N o9 S 3@ W,

“But this crazy crank Pythagorus had made quite a fuss when he
saw one of the prominent citizens taking a stick to his dog, “Stop
beating that dog 1” he had shouted like a madman. “In his howls of
pain 1 recognize the voice of a friend who died in Memphis twelve
years ago, For a sin such as you are committing he is now the dog of
a harsh master, By the next turn of the Wheel of Birth, he may be
the master and you the dog. May he be more merciful to you than
youare to him, Only thus can he escape the Wheel. In the name of
Apollo my father, stop, or I shall be compelled to lay on you the
tenfold curse of the tetractys.”}

(%) g@ =ggFau (tetractys ), SR d97 (wRaw wegoy ¢ )& faafs
g M3Me o and sget, w) Nt S ufy fY, moan wefia w7 3,

“Then, too, there was all this talk about what he ate, or rather
about what he would not eat, What could the raan pessibly have
against beans ? They were a staple of everyone’s diet; and here was
Pythagorus refusing to touch them because they might harbour the
souls of his dead friends......... He had even deterred a cow from
trarripling a patch of beans by whispering some magic word in its
ear”

gat g3, (eafE ste, =l & fffg ) St #9161 & avaPae erafs fm
yFR T,

“He also tells that the Pythagoreans did not bury their dead in
woollen clothing.,? This looks more like religious ritual than like
mathematics. The Pythagoreans, who were held up to ridicule on the

stage, were presented as superstitious, as filthy vegetarians,® but not
as mathematicians?, []

- Ibid. p 13
7 E T Bell, The Magic of Numbers, p 87, ( 1946 )

1 The Magic of Numbers pp. 91, 92.
{1 Science Awakening p. 92
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(2) g, are e BRe 9 AR Hanan R Fraa sen $ w0 F afe @ BTy,

“The thought of all the souls they might have left shivering
in the void by devouring their own goats and swine made the good
Sgmians extremely unhappy. A few weeks more of these upsetting
suggestions, and they would all be strict vegetarians—except for beans.

Equally upsetting was the ghastly thought that some of their
own children might be malicious little monsters with no souls to
restrain their bestial instincts, For Pythagorus had assured them
that the total number of souls in the universe is constant” &

aTreATell % TS qUT SIRHT F STARAT FT SR 37 a1 FARE F i avga §,
afiig 9 HES1 SN Jro S frmfsfaa @ ¥

“The Pythagoreans thus have purification and initiation in co-
mmon with several other mystery-rites, Ascetic, monestic living, vege-
tarianism, and common ownership of goods occur also in other sects.
But, what distinguishes the Pythagoreans from all others, is the road
along which they believe the elevation of the soul and the union with
God to take place, namely by means of mathematics, Mathematics
formed a part of their religion, Their doctrine proclaims that God
has ordered the universe by means of numbers, God is unity, the

world is plurality and it consists of contrasting elements. It is har-
mony which restores unity to the contrasting parts and which moulds

them into & cosmos. Harmony is divine, it consists of numerical ratios.

Whosoever acquires full understanding of this number-harmony, he
becomes himself divine and immortal,»}

=il 98 Fe wew § T A9Re & 9t s o O adaw agdR $ di
T 9EIU F AR R @ wia S ¥ | weg, 99wt d4t (R, veEenm g, 1)
F J@ W 98 3999 Ul Qa1 ¥ 5 g1 Al o ¥ wea o ¥ @ ¥ | T gR,
T, frafefaa sem & 9kt 2, ‘

“According to Heraclides of Pontus, Pythagorus said that,

“Beatitude is the knowledge of the perfection of the numbers of
the soul”, Mathematics and number mysticism mingle fantastically
in the Pythagorean dootrine, Nevertheless, it was from this mystical
doctrine that the exaot science of the later Pythagoreans deve-
loped.”()

% The megic of Numbers, p. 92

1 Sci}nce Awakening p. 93.
0 Tbid p, 94,
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(¥ ) f3Ra & ¥ “a lot of knowledge without intellect” & arafraa
SRR MTET § TT TR T :

“This contemptuous remark cannot refer to a logically
constructed theory of numbers and a geometry such as we find in the
writings of the later Pythagoreans, But, if Pythagorus gathered into
one lump, all kinds of half-assimilated learning about the gods and
the stars, about musical scales, sacred numbers and geometrical
calculations, and proclaimed such an omnium-gatherum to his
followers as divine wisdom in a prophetic manner, then Heraclitus’

ridicule, as well as the veneration of mystics, such as Empedocles,
become entirely understandable’,

78 THR, CF IR Tar 3d T S = R

“What inspiration laid forceful hold on Pythagorus when he
discovered the subtle geometry of (the heavenly) spirals and comp-
ressed in a small sphere the Wwhole of thie circle which the aether
embraces.”}

R =t & wet Y ifrT Al R oarad § ¥ | gw ek a9 §,

“Fex geaHlt A & KR W AR, 7,

“Firmly convinced of the mystic values of numbers, Pytha-
gorus determined to a base a brand new cycle on a primsry founda-
tion of arithmetic, Fifty-nine was a “beautiful” number, since it
was g prime, When to this was added the undoubted fact that,

when we count the days and nights in every one of the moon’s
months, the total is always 59,......”

79 4] R AW Y g R ax:af-‘aa AT MET 4t §F Fliw ﬁzaﬂ ¥ afte
%zm—%ﬁmar%wa 17 & % g3 3 oien & <% ©F g F &3 WEE D @ Sy
%, TR R0%¢oo0 WHGE o1ual TF IRumu gif w2 # K9 35 Rawm &

T9 AR W I e9% 51 synodic mmg ],%8R°***** &H‘ﬁﬁtﬂ‘%l O]
sl ANawF ¢ 6 g sl A4t 9 o mafr mga SR 59 & R 2 1()

(&) on®, sief aRfna, aulife, oo, o@%q, olw, saeg Ik % vy § ofy
EEE ﬁaahm Fana of¥y Ul N ogew ¥ A7 M oK T@ MER

* Ibid, p. 95
T Heath, Greok History of Mathematics, Vol. 1, p. 163. ( 1921)
7 A. T. Olmsteed, History of Persian Empire, Chicago, p. 209, ( 1048 )
§) %:r—ﬁqgia—m@t, W ¢, R R, 9. ey, (13381 )
Mo Glo o Jo--¥
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sy W anarRa sk e Y 9w § o, of wER Rl wee ¥ vederm Y
g o=t § 7 Jae o2l AR an 9, maﬁ(dﬁaﬁtm)%mﬂm‘tm,%ﬂ
S, I, Fhed, 9T 95 F a1t § o 0 Rar | g9 35g w3 aem
:rq'f%|za%%gﬁahqmﬁt%nﬁa%f‘emmmﬁﬁg@azgmaaﬁw, S
qoif a7t SYeTS T MEAEER T AH Tu7 NG [’ F7 Ifey-azin w7 § |

a5t 7% a1 AJSI TEEF © % 00T o & st ey ofAg =R F
s sl ensRel 1 enem R ¥, 387 F aedl F oDy = ANy 3R F g SR
aTaRA &1 F Mt mega e ¥ 3l s w1 A B T | T geaT % Y mwa
gedl % SET Oy g ST iRT sy ( firg ) A qeug o B, Tl fauRa w
firg 3t sRET B,

“Points are the primary elements of space for Pythagorus, and
a point is that which has position only. Unlike material thingsa
point has neither parts nor magnitude. These defects are shared
by 1 when the latter is regarded as the Monad or the generative
element of number. If Pythagorus thought of space as being made
up of points, then points generated his space, But whatever he
imagined space to be, he identified a point with 1.”sg

(&) ¢ A dwn ufy § gufae @ %@ T &K GogE: ARAT WET H AW
& e RARE w fieg oF oo fad S & SR erwet ((RdanEt ) w AR
ft orzw FaT § 1 30 @ ovw B § 5 ag anm gw W 5 ARl @ N @AW AR
ST, TF oK e®, R &k afmra 3 R w5 1]

A F “ara o e Rrsgat F gean &K el “ang”’ (now ) uE
“gdma F1e” S eraurmelt ( concepts ) # gw frm wiig “ma? AR “wHar
grarft gregarell 71 wr B @ § 1 e S § OO gefio ST € 919) WIEE W
AR SHATHAT 725 T AGTF T F A ¥ oAk DWW wREE: T WA
AR FT dFST HTS 2197 A (AR (Parmenides, i, 5th century B. C.)
T Rt %1 wn & R fuadkes Rgat 9 e § oro® & ¥g o @1 o9t g
fafefad saw & it ydta it B

“fYes, Socrates’, said Zeno; ‘but though you are as keen as a
Sparton hound, you do not quite catch the motive of the piece,
which was only intended to protect Parmenides against ridicule,..”[]

* The Magic of Numbers, p. 161.
1 Science Awakening, Plate 13, p. 112,
1T Heath : Greek History of Mathematies, vol. (i), p 273.
[l The Dialogues of Plato by B Jowett, vol. I, p 634, (1953) Oxford,
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o @1y § 99 F g &K iy =¥ ¥ grew @ ( Socrates, 469-399
B. C. ) gwedt epgfin ot freefia R,

“Here we have, first of all, an unmistakable attack made by
the youthful Socrates on the paradoxes of Zeno. He perfectly under-
stands their drift, and Zeno himself is supposed of to admit this.
But they appear to him, as he says in the Philebus also to be rather
truisms than paradoxes,”s

gReEfs & medl § qaq <) 9% Frafefaa § :—

( ) sig=ian ( Dichotomy )—®g ft wa At S, s B& afa Far
sy qRna R war § ¥ o ¥ wEER & @@ (g ¥ ) mm ¥ agwar asww (8l
ST % MW B a7 T F I HG FAG, AN §F HAT QISR ¥ IFR o1wa a% )T

( ?) sufEAs ( The Achilles ) ‘wuw ® % wg affma &t dfim wlwag w+ft

T THg gIT; Fifs {E T B A R Y Ser ¥ a6l aw o afvar N agE
TR 3 TEY Y ARAI IR &7 & g 3o R A P

wE ¥ 5 A QY a5 R erde mewell A e Buangar F1 d@eq F) € | famm
¥ NI AF MHT 77 B S GS IR @I, AAT  SRYAM AT T ¥ | 92
(W) = 2reamr Iz WAy A TS O S AENI F YR W 3€d §9 ¥ F 4
T | 78 TR oE 757 ¥ e (RRTISF) 3 FOTAT ) B0 7 I F98 [ 5T IS ¥ g
B FETET H QR 4, o Rw it afene, “Rad e B oF aaeh w9 wag
H g wR? U H I, SHTT § AGENT T2 I g% §T ¥ FEA A G T |
I8 9% € 9], T TF e ¥ R B dE w1 yA, @I &R SYAMETT §
FHFW TNfT FQ gL, T8 AW ST 9 ¥ N vedew we A § enfda andt
B G F BT A0 F TER YU TR W TG 1 | 6 I S F R
W N q% F GAIT Qa1 et St ¥, FAF Q¥ F oy N efT AgEl @ w1
A W, frelt uRit 58 & sre=od T g it T s ¥ ifiw sEnd O 1,
=T [RISgal 1 g4 Soar Nata A T | SEEIT S §EIET HOAl % MIH |,
e a% +ft ennfye Q@ wdta Sar ¥, i WAy weq efaned a9 qagel
Wt rFEEedt @we | 5 gl F E0R, F47=9Y, 9gd=eg AR @t A d@, wRy
T FTAT H IR W AT A4 G@IT € Wl SAed €T R 3@ TFR oy
TE g i anrfia o qAT Qar ¥ | oy sdlg S T A AN DNEw Far
T QR I geell N @ AT IR [ Sfad SNFA F g W g
WM F Y| WWsunaa t & Faw RAGGa Regedl § de7 % R ad g,

* Thid. p. 638.

i T. Heath, Greek History of Mathmetics vol. I, p. 275, ( 1921 )
1 Ibid. pp. 276 276.
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s fRida st ¥ frg sar R AN olmer, “Rafy arer g7 (unit
baving position ) % w0 & wnfi =t =t 1+

TWATH T IR W, QT N A4 Y, “owg a1 7€ 38 w=ww g
g (aifte veaw ) fafd, Raem mila s azlt g =R R AfEt 3 e s
DA T | W Er AOW WW R A difge 0§ deaw A e (R )
RYGA T NP FIFRAAY 0 qgg Y ¥ E

a1y, gReiRe & el § AN & oftm Q) a ¥ T

() @ ( The Arrow ) :—“af, AA 1 wuq ¥, 935 sgAARRY
ar e B ¥ qfog R HR)ow fhag (@m ) S aWw nwE W W
WAt ¥, s 5 I8 A aeg S6t @m (in the now ) # &gy &, Q afam, am R
T (aftmeadt ¥ )T

(¥ ) Mere ( The Stadium ) :—“Ray a= gnrm Tegall | aurw dea1 I
Q Al S T i Y AFRA Qe T sma A § Reg Raell i grgR W
arfomann FR & OF 96 & & ofa & qur g g7 & gew WAt €1 7%, 9€ Q=
¥, o SR W v ¥ 5 gw ana W o o, fegie Fgw Qe

fREARA A FIERFE N & Hg<r B, Qe arg §F oAy N aHiea
& SR W 5y G 7,

“aF WA HgER WAy ¥ safeem e ¥ Rigar w1 e g, S¥ oW we
T | e Ug AW 1} F afdmwn Ay e ¥ N afeenn =9 § @nd oy
SUF T A AR TR F1 F1 T ang € 170

T SFR AT T SHT 0F 0T firg W T S 915 @AY FGERA A g
TA% ST W Rua get, qur maaie g § fug TS aR @), ad Yo sl
arE, aage,”? el RE ‘0w ang § a9 9ge WA, TAaed GRn & oRua g,
SFT W G, R 9319 F M7 a1 T | 59 991 50D RT ¥ TR F CF I
FAT A1 § gvae S TET T | SRR &, FE F oG 9, I T B CF
T AR S T ¥ | e T ogg, AmE e 5 W SR e
a1 afy 8nF o SaAIE €9 ¥, ¥ wely swed gnd a9 3t 7w € U] w6
F &5 T B qATT & BR T Fe N ang gaem W@ T |

oF arflt [ i 9 Wi F et & g § % g ‘vavwad G ¥,

* Ibid. p. 278

1 Thid. p. 276.

1 Ibid. p. 276.

() wz =t go 3, 9o R3¢

[1 Teardumanfas, AT v, To 938 ( QAWTE, TTEtare )
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CROM Y wA e adl omr | eng § SWmAE @Eaer R, g9 9w
¥ S fag RE Bt Woga s d | gt o9k €% @ @ng § Sulfow amem
# FAT w1 emAl, AN Y WA AR FeiRa & sy qw W @Ag ¥ Rk
Auifrs 9ggTa o enet % AREt w1 1 fug afr ¥ A% § Rag Gt R Raa
e T H €O Sl AR SR @md ¥ €', wuR, ao] o Swqw R e Qa3
gq frnd, o1dar W@iat & ofa} ol F uF @ngadi O F A HN F ST AGRE
% 97 sntﬂ% 5 31 g7 vatal e fharedt & Wi B agmaR gl A€l O §,
R @7 § o T%, FAI% ¥ ©F AT F aweyy waw (@) § gRa it 2 Frn N aRaen

ot srme® 37 Qg fi &Y ¥ Rad §, “sva frftmnhe: waly R gewd {EiR arig
T R (1 e

QG Gae ST € & QW an 9ad AENEll A Il ae Y g degar
AT F feg ¥, weg Gar odta St § WA gty s el @9 ¥ d@eT ¥
PG Y, T cv oy ona ¥ “ey Q@ N JIER MR ¥, € Yoo Raar s
TR SR T on-ereT T AL §7 ¢ §, 9 S aqqrell W ¢ eHd § OF
7317 qRadT &7 ST §7, € 99K $ 817 ar® ¢3ig aRadw N @emsmar it oy §
Pry| g € % afEe g B oF o9a § Ruar oK anT &Y S @R
el et ¥, 3R UHTF NRW W IORQ §€ SUH! IHA &7 W g€ R HgAl A
Yng 7ff ¥; XA, 99 OF @AY § F9YT -3¢ [ gN0 A1 VR wf fm ao & @n
AR @ T AHT X WF Rawar @iy w agw WA semaniis @kl gdw @
Fr ang sifmsT @, 92 g9 adn w1S o7 CE Eng § OEr a1 e—Adff Y gz am
weat & agl», a3 § emkaw (established ) smwnfea Swar ¥ 1

994 % aniea: 5% @97 ( DOW ) ¥ UK W SIRe geu welg Qar ¥ |
TR e ¥ 75Y 9% 99 S Al § R UF WAy 1 ge) qy w0 safsEAn wa
gng, ofuar YUY ¥ feyq uaml w1 ke maam, SACH aug § Ry A
@ F ST WA Gnd, Al UF Y SEENd R W sgud ww ang,
% g % Baife @ S N wwar adad §, ey adf ! e med Qar %
oA A X ‘T G S eI m"f FEYAT B FAIET IS & fog 7g srEmE
sRefea firar €1 s wr R a7 w1 SRAN ST AP S & ger i ¢ ¢

N go D, wAT HEER F AT F wwRmd oG F ageann F ugew 3
qeq g CECER T F OIgw T EC geifd SNgT-EIT ASH Tegq Fa Hdla &1 % |
emanfigg it A v o9 % A B A S S (W) & ma Gfw 2
( sections ) % Wgd wEEA W S @, WAR ¥F gE F 9Ra: gW, Hamww

% X T, go ¢, Ho W, A ol
1 T, Hoath Greek History of Mathematics, Vol, (1), p. 278 (1921 )
I aens uaanfas, We 4, Go WIS
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afiet ( spirals ) ¥ qRumm R aife o safya R g v 3§ wRefia (I ) w@
F FERTRT M gE €1 | LA oriRg © e oot ¥ o F w4t F e R wewm
BAe S &t qaerm ¥, weg a@eifme (Apollonius, cirea 262-190 B. C,)
AT Tt N FRA ¥ dwwT w1 ywmE T97 foar ¥

o W QEN T Fa1 e gRrgrE # odwe o gu w70 T ¥ o aaEk &
g § afwis G aiew ReE fos FA T | 9awkdt ¥ Reg § shfae
ST W engRr g T ¢

“We have no real proofs for the existence of such an uninter-
rupted tradition; too many connecting links are missing for this,
It is rather & general impression of relatedness which makes itself
felt when one knows the cuneiform texts and then looks through
Heron or Diophantus, or the Chinese “classic of the maritime isle»,
or the Aryabhayta% of Aryabhata or the Algebra of Alkhwarizmi,
According to all Arabic sources, Alkhwarizmi was the first writer
on algebra, but his algebra is so mature that we cannot assume that
he discovered everything himself, The algebra of Alkhwarizmi ocan
hardly be accounted for on the basis of the Greek and Indian
sources Which we know; one gets more and more the impression
that he has drawn on older sources which in some way or other are
connected with Babylonian algebra.” §

e @ <7 9% o el =R etuan AfeT ol A F sy A R
¥ geamkad v SE w1 aEtEn w3 off gfrerEd & ol srEndm nEE MY

“The oldest Chinese ocollection of problems on applied pro-
portions® looks like an ancient Babylonian text, but 1t is next to
impossible to prove their dependence or to trace the road along
which they were transmitted.”}

xgi gede Al & % A gl ot ¥ ;T =1 engr T w@ gg Wt
v (charaoter) & fifewar (originality) =\ swgon war & | &7 a5t Ja N2
ST ERT FEA AFER & e & axErafag a@, sifear o) afig 3 wim § AT &k
W F gAaT &7 ¥ Refa al W gww oo w915 €1 S vang &Y & amw
R § ganay A5 9 gee qa1 50T QA Y | 8W 19F 3o Taitdt 18 sah e
YT W ol § SRE &, TS, WT B AANFT Ty S9N a9 €

» RN

#* T & “Arybhat';iya. T
1 Science Awakening, p. 280,
1 Ibid, p, 278,
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(2 ) o iR 5T g § e ¥ stg w1 e @ g, aa‘i'a"tamﬁga%
aefad Rigrea | S 1S 510 THET <@ I g e

“Another case which seems to me comparableis the Arlstotelmn-
doctrine of the ‘ladder of souls’ in which plants were regarded
a8 possessing a vegetative soul, animals a vegetative and a sensitive
soul, and man a vegetative, a sensitive and a rational soul’, Ishall
later show ( sect. 9 e ) that a very similar doctrine was taught by
Hsun Tzu ( Hsun Chhing ).2 Aristotle lived from —384 to —322,
Hsiin Chhing from —298 to —238.7%

ST I aeed T1Ea At § atig o 3 goena ek memremt & smfaa
FAT ST el DAt & | 59 &R aNEw WA a1o oy Fafelfe § —

“In the realm of philosophical theory and practice, determined
efforts have been made to show that early Taoism owed much both
to the Indian Upanishad literature for its theory®, and to Indian
Yogism for some of its practices;® further, that Chinese Chhan
Buddhism was an importation from India’, These views, however,
as Creel says,? have never been really convincing, The Upanishads
are metaphysical commentaries on the Vedas, and date from the
-8th to the —4th ceniuries,” so that'they are little earlier than the
first period of eleboration of Taoist dootrine. Their strongly marked
metaphysical idealism, with its conception of the unity of the
brahman and the atman, the absolute and the self, is not .at all
characteristic of the Taoists; though the latter, as we shall see,
greatly emphasised the unity of nature, and the incorporation of the
individual within it, For the influence of Yoga practices,? especially
the breathing exercises, which are certainly very ancient in Indis
upon early Taoism, & beiter case can be made out ( Filliozat, 3),
Some Taoist schools, at any rate, practised self-hypnosis by
concentration on the inhaling and exhaling processes ( Waley”® ),
butit was not universal as Chuang Tzu hasa passage condemning
it, In any case the aims of this samadhi or dhyana among the Taoists
were entirely different from those of the Indian rishis. Both wished
to master organic life and to attain ‘supernatural’ powers, but while

i 1
i

* J.Needham, Science and Civilization in China, p. 165, vol. I,
Cambridge ( 1954 )
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the Indians sought for an ascetic virtue which would enable them
to dominate the gods themselves ( of, Wilkins' ), the Taoists sought
a material immortality in a universe in which there were no gods
to overcome, and asceticism was only one of the methods which
they were prepared to use to attain their end.”s

TS g o6 guEmA & ‘aeEmie F o aresl w1 wnw ansfia =@,
il o & iy F 3w e 3R (S 3w & B ) soemm A A" F1 =
frefra frar §—
g Yy fGgad  gmeRe S |
muA Gfd T wre T fki i v
T8 d9R igd A AR S
WA wgg  dst @raRdfemi: | E i)
muenaH fier g @RS enE |
I TR T ST aeislt e ]
aRE w8 8 s |
sreded  AenbEiRRE s e UL
( ST G 30 )
T @ AT ATER F A ¥ g v wa TR ¥ 9w, qU R N S9AA
& 7% At a5 I ¥ Tafea ufkmaw § 5@ reR eRag i T
“aals maftE damfad aR<RE 7 1
matrq daufin 7 & frar awfiy 12
(R) T MA@ F &9 omeg N g1 oF g AR, “offim R
e Farerat w1 €eq |1? S @iy @ aEfed guadE ( simultaneity ) &k
Ay e aeT § fad R adma aedik § did & dwfea avnh anl 1 genes
aeqad Fra sedwlt & ag Fafefea ssw & w@e & w&m,

“Finally, he discusses the relation between the paradoxes of
Hui Shih? and the Eleatic paradoxes,” without attaining any definite
conclusion — the correspondence is, indeed, another example of that
extraordinary simultaneity between phenomens which we some-times
find at the two ends of the Old World, For the date of Hui
Shihz is late ~bth century, and Eleatic Zeno’s floruit is placed
about -460.°’

* Thid, p. 153,
% Ibid. p. 164
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“One might take the theories of atomism as an example, Its
story in our own classical clvﬂlza.tmn, beginning with such men as
Leucippus and Democritus of Abdera, of the -6th century, and
culminating in Epjcurus and Lucretius of the late -3rd and early
~1st, is well known to us.* Indian atomism seems to be later in date,
the Jaina System of Umasvati showing its greatest strength about
+50, and the Vaigeshika darsana ( theory ) of Kanada flourishing
in the second half of the +2nd Century’. But there are reasons, as
Rey’ urges, for believing that the roots of the theory of paraminy
( atoms ) go much further back in the history of Indian thought,
Thirdly, in Chinese physics atomism never arose, as we shall see?,
but the geometry of the Mo Ching?® ( the Mohist Canon, which must
have been put together somewhere in the neighbourhood of —370 )
seems to define a point as a line which has been out so short that it
cannot be cut any further®,”«

() ot 78 o g T ot W@ ¥ e 0¥ gweR g He
F O Sa1 ) A @ ¥ goN, ©F 1Y @ W O U9 ow ft ud € S anEa:
IE § gwtaa @,

“The Huai Nan Tzu book ( c.-200) contains® a remark that

Yu the Great ‘when he went to the country of the Nacked People,
left his clothes before entering it and put them on when he came
out, thus showing that wisdom adapts itself to circumstances,”j
(¥) el g adl &5 i affe =1 s aeg wdls ot 5 @ Rend
AT T, T IE FIS oA ALER T TRl THE Y
“The proof of the Pythagoras Theorem wused by Chao

Chtih-Ohhing2 in his +2nd-century commentary on the Chou Pei®
(the oldest mathematical classic) appears again in the work of Bhaskar
( +1150 ). The rule for the area of the segment of a circle given in
the Chiu Chang Suan Shu* (Nine Chapters on the Mathematical Art)
of the +1st-century appears again in the +9th—century work of
Mehivira. Indeterminate problems of the Sun Tzu Suan Ching®
(Master Sun’s Mathematical Manual) of the +3rd century are found
in Brahmagupte (- 7th century ). Ary&bhaiga (4 6th century ) has

* Thid, p. 156.

1 Tbid. p. 206.
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geometrical survey material very like that of Liu Hui of the
+3rd %

FwIRRT RO A e o aull N AL, 52l A F ¢ v oy
Tl RRaqut §f W eeg & e AuT A 1 ¥ (v -~y Sk ), a1 9% & FRnE
g% A A F 0 F qASt F I H g IR g Jaw aw ¥ (¥~ o) | 7gt
29 9e9 § GUdT {91 AN IAF IR i ¥ emafug sodw g 3 Awg ¥ sl S
o aadt @t F <R deh g F @90 o < ( Kuan Tzu ) § 57w & gg ok
Fom g & gt <At 1 seAt R g sge ®, 3€) g § wReafe ( Aristotle )
¥ ft 7t sisfea far R 1} afiie araed oy geaid g ot & e qm dewe
N MEEER OF i & At 1 TN € ) 79 v F Spfad wa F awr W ()
f greq ¥ 1] 7Y Lo HRA ATET T 5 96mT AR S did § epweans o
1 SRIAET o eI Q@R F 9t e ¥ | @l F afw F g w9 A g™ e
“orm age? U aRefT AR Fued N dower A 'F wam o= s
e ¥ 5gE S § o, aw ek R $ A ¥ o fag swEm F WX
M, N Waks < ¥ oo veEm )

aqgmamhm% T %9 frees w o € F flake mréﬁaﬂiaaﬁ:ﬂﬁ R
afig g% SO B QSN goTl, 39 IIere F wa e R gF N TGHT FEER
w1 AT FST QP o (R ) @ R

= Ibid.p 213,
T Ibid p 150.
Tt T & T %, V9., 2% Tut T wufy afe e om
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